Supplemental Experimental Procedures Bacterial Strains and Plasmids
S.typhimurium wild-type ATCC 14028 and isogenic derivate null mutant strains were used. sipA -and ssaV -null mutants were gifts from Samuel Miller and David Holden, respectively, whereas invG -, sifA -, sseI -and sspH2 -null and the sipA -sifA -double null mutants were constructed using Lambda red recombination (Datsenko and Wanner, 2000) . Chromosomally encoded SipA was fused to a 3xFLAG tag at the C-terminus by gene replacement to facilitate immunofluorescence detection of SipA expressed at wild-type levels. Although the SipA export signal is proposed to reside at the extreme N-terminus, secretion was unexpectedly compromised when SipA derivatives containing point mutations between residues 121 and 175 or that lacked the C-terminal actin-binding domain were expressed.
Bacterial expression plasmid pB:SipA has been described . Briefly the sipA gene was cloned into pTrc99A-FF4, to allow low-level expression downstream of the Trc promoter. To generate S.typhimurium sipA ++ that delivers augmented levels of SipA in a wild-type background, S.typhimurium 14028 was transformed with pB:SipA. S.typhimurium sipA ++ expresses 2-and secretes 1.5-fold wild-type levels of SipA, without compromising the expression and secretion of other SPI1 or SPI2 effectors . Mammalian expression vector pGFP-InvB was constructed by PCR amplification of invB from the S.typhimurium 14028 chromosome and cloning the product into pEGFP-C1 (BD Biosciences). Further PCR products encoding SipA, SipA-N 1-458 and SipA-C 459-685 were cloned into pdECFP (Simpson et al., 2000) using Gateway™ technology (Invitrogen) and into pcDNA3.1(-) (Invitrogen) using standard protocols. sifA and pipB2 were HA tagged as described by Brumell et al., 2002 and Knodler et al., 2003 . sifA-2HA was cloned into pBBR1MCS2 (Kovach et al., 1995) , whilst pipB2-2HA was cloned into pBR322 and pBBR1MCS2. GFP p50/dynamitin vector was a gift from Trina Schroer.
Mammalian Cell Culture
Mammalian cell lines used were NIH3T3 mouse fibroblasts (ATCC-CRL-1658), HeLa cells (ATCC-CCL-2), RAW 264.7 cells (ATCC-TIB-71) and J774A.1 cells (ECACC 91051511). Bone marrow derived macrophages were cultured in RPMI 1640 (Invitrogen) medium containing 10% FCS, 5% horse serum, 2mM L-glutamine, 0.05mM 2-mercaptoethanol, 10µgml
-1 gentamicin and 1mM sodium pyruvate. Prior to use, a representative sample of bone marrow derived cells were co-stained with phycoerythrin (PE) anti-mouse F4/80 (pan macrophage marker) and CD11b-FITC (integrin α M ) and analysed by FACS. Cells were also stained with 7-AAD (7-amino-actinomycin D) to assess viability. >90% viable cells possessed both macrophage markers.
Replication and Invasion Assays in Nonphagocytic Cells
The ability of Salmonella strains to invade and replicate within cultured cells was assessed by gentamicin protection. S.typhimurium stationary phase cultures were diluted 1:500 in TY medium and incubated to maximize invasion efficiency (6 h, 37°C, 225 rpm). Washed bacteria were added at a multiplicity of infection (MOI) 100 to serumstarved cells in DMEM supplemented with L-glutamine. After incubation (37°C, 5% CO 2 , 60 min), cells were repeatedly washed with phosphate-buffered saline (PBS) and extracellular bacteria killed by the addition of DMEM supplemented with 100µgml -1 gentamicin, L-glutamine and 10% FCS (v/v) (37°C, 5% CO 2 , 60 min). Cells were washed again with PBS and incubated further (DMEM containing 10% FCS, L-glutamine and 7µgml -1 gentamicin), or lysed in 10mM Tris-Cl, pH 7.4, 0.5% (v/v) Triton X-100. Serial cell lysate dilutions were plated onto LB agar.
Replication Assays in Macrophages
Macrophages were seeded into 24-well tissue culture plates at a density of 4 x 10 5 cells per well 24 hours before use. Salmonella were cultured at 37°C, 225 rpm until they reached an OD 600 of 2.0, diluted 1:2 and opsonized in DMEM/RPMI 1640 containing FCS and 10% normal mouse serum at 37°C for 20 min. Bacteria were added to the macrophages at a MOI of ~100, centrifuged at 500rpm for 5 min at room temperature and incubated for a further 25 min at 37°C in 5% CO 2 . The macrophages were washed once with DMEM/RPMI 1640 containing FCS and 100µgml -1 gentamicin and incubated in this medium for 1 h. The medium was replaced with DMEM/RPMI 1640 containing FCS and 16µgml -1 gentamicin and incubated in this medium for the remainder of the experiment. Cells were lysed and plated as previously described.
Infection of Transfected Cells
GFP-InvB and GFP p50/dynamitin transfectants were infected 24 h after transfection. Transfectants expressing SipA, SipA-N and SipA-C were seeded onto coverslips 24 h post-transfection and selected using 500µgml -1 geneticin in growth medium. Cells were grown to 70-80% confluency prior to S.typhimurium infection. Expression of these constructs did not adversely affect cell number or viability.
Immunofluorescence Microscopy
Samples were fixed in 3.7% paraformaldehyde (20 min, RT). Cells were then permeabilised with 0.2% (v/v) Triton X-100 in PBS (PBST; 10 min, RT), blocked in 3% (w/v) bovine serum albumin (BSA) in PBS (1h, RT), and incubated in PBST (1h, RT) with appropriately diluted antibodies. Samples were washed in PBS and sequentially incubated with AlexaFluor 488/594-conjugated secondary antibodies diluted in PBS according to manufacturer's instructions (Invitrogen). Texas Red-conjugated phalloidin (Invitrogen) and 4,6-Diamino-2-phenylindole (DAPI, Invitrogen) were used to visualise F-actin and for bacterial and nuclear staining, respectively. Samples were mounted using ProLong antifade reagent (Invitrogen) and visualised using a fluorescence microscope (Leica DM IRBE). Images were captured using a CCD digital camera (Hamamatsu) and Openlab software (Improvision), and assembled using Photoshop CS (Adobe). In some cases, low levels of bacterial DAPI staining were digitally enhanced. Three-dimensional images were deconvolved and rendered from acquired fluorescence z-sections using Volocity software (Improvision).
Antibodies and Drugs
Primary antibodies used for immunofluorescence were mouse monoclonal anti-FLAG M2 (Sigma), anti-dynein (Chemicon International), anti-HA (HA.11, Covance), anti-kinesin (Abcam), anti-GM130 (BD Biosciences), anti-LAMP1 H4A3 (Developmental Studies Hybridoma Bank, Iowa), sheep polyclonal anti-tubulin (Cytoskeleton Inc), rabbit polyclonal anti-SipA IgG (McGhie et al., 2001) , rabbit polyclonal anti-Salmonella (Biodesign International) and rat anti-CD107a (BD Biosciences).
Cm, BFA, bafilomycin A1, ATA, CD and LB were purchased from Sigma and MG132 from Calbiochem. ATA and MG132 do not affect S.typhimurium viability or invasion rate, and unless otherwise stated, agents were retained throughout subsequent incubation and washing steps. (B) Intracellular SipA FLAG (green) in NIH3T3 cells 6 h after infection with individual S.typhimurium sifA -, sseI -, or sspH -mutants (blue), or after bafilomycin A1-treated cells were infected with wild-type S.typhimurium (blue). Each strain was engineered to express SipA FLAG . Scale bar, 5µm.
Mechanical Fractionation of Cultured Cells
(C) GFP-InvB distribution (green) in NIH3T3 transfectants 6 h after infection with wild-type S.typhimurium (red). Scale bar, 3µm. 
Figure S6. Primary Sequence Similarity between SipA and Cellular Proteins Involved in Intracellular Trafficking
Upper, Sequence alignment comparing SipA residues 121-180 and eukaryotic proteins derived from BLAST database searches using the BLOSUM62 matrix (existence 11; extension 1). Numbers in brackets denote multiple hits between the index and target proteins. Invariant and similar residues are highlighted in red and orange, respectively. Primary sequence identity is >35%. Lower, left, Region of sequence homology mapped onto the SipA 48-264 crystal structure (Lilic et al., 2006) . Residues 121-180 are shown in blue, with amino acids identical to H.sapiens restin (CLIP-170) in red with side-chains. Right, 'Rear view' image, in which the left image is rotated 180º about the vertical axis. Consistent with our finding that GFP-InvB binding failed to impede SipA function, residues 121-180 are remote from the chaperone-binding domain.
